This article seeks to chronicle how dental therapists are being used to bolster the supply of providers for the underserved and explore their potential to diversify the field of dentistry and improve public health.
Of the factors that contribute to persistent oral health disparities in the United States, an insufficient oral health workforce figures prominently.
A growing number of states are authorizing a midlevel dental provider (often called a dental therapist) to address this problem. Dental therapists work under the supervision of dentists to deliver routine preventive and restorative care, including preparing and filling cavities and performing extractions. They can serve all populations in 3 states, are caring for Native Americans in an additional 3 states under federal or state authority, and are being considered in about a dozen state houses. (Am J Public Health. 2017;107:S13-S17. doi:10.2105/ AJPH.2017.303747) Jane Koppelman, MPA, and Rebecca Singer-Cohen, MPP I t has been more than 15 years since the first surgeon general report on oral health spotlighted "a silent epidemic" of oral disease that was affecting our most vulnerable citizens: racial/ethnic minority groups, poor children, people with disabilities, and the elderly. Today, oral health disparities by race/ethnicity persist and are well documented. Rates of tooth decay, periodontal disease, oral cancers, and edentulism are far higher and dental care utilization rates considerably lower for racial/ethnic minorities than for Whites in this nation. 1 A particularly thorny factor that contributes to oral health disparities is an oral health workforce that provides insufficient access to care for the underserved, which disproportionately comprises racial/ethnic minorities. The workforce shortage is a double-barreled problem. Although there is debate among researchers on the adequacy of the aggregate supply of dentists for the US population, 2 data demonstrate that a poorly distributed workforce leaves thousands of areas of the country with a shortage of dentists, many of them rural and inner-city regions.
In 2017, more than 53 million people lived in areas of the country that the federal government designated as having a lack of dentists. 3 The Health Resources and Services Administration projects that by 2025, the shortage of dentists in pockets around the country will double (from 7000 to 15 600), even accounting for an expected increase in the number of new dentists in the workforce. 4a As a result, access to care is constrained for people in these communities regardless of income or insurance coverage. Perhaps more consequential for racial/ethnic minorities is that nearly two thirds of dentists in 2013 did not accept Medicaid or other public insurance. 4b In 2015 Medicaid and other forms of public insurance covered more than 11 million (26%) Blacks and more than 18 million (~32%) Hispanics, with children disproportionately represented.
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(Although state coverage of an adult dental benefit in Medicaid is optional and coverage levels are highly variable across the nation, Medicaid dental benefits are mandatory for children.) Minorities are also disproportionately represented among those who have no dental insurance. Recently, federally qualified health centers-the nation's dental safety net providers with more than 9000 delivery sites across the country-have seen a surge in demand for dental care. Between 2006 and 2012, according to an American Dental Association analysis, although the total number of dental visits declined nationally, dental visits to federally qualified health centers rose by 74%. 6 These centers do not deny care to low-income patients because they have Medicaid; they also provide free or low-cost care to the low-income uninsured. Yet they do not meet the demand for care, serving only 20% of low-income uninsured patients and less than 15% of all Medicaid beneficiaries.
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The shortcomings of the dental care delivery system are apparent, and the public health crisis is persistent. Increasingly, states are considering authorizing midlevel dental providers (often called "dental therapists") as a strategy to expand access to care for the underserved. Akin to physician assistants in medicine, dental therapists are oral health practitioners who work under the supervision of a dentist to provide routine preventive and restorative care. Primarily, what distinguishes dental therapists from dental hygienists is their ability to prepare and fill cavities using a hand drill and perform nonsurgical extractions.
For the tens of millions of people in this nation with untreated tooth decay, many will need a traditional filling that under current law only dentists are allowed to provide. Without care, dental decay can worsen to cause infection and abscesses, which in rare instances have caused death. Research finds that untreated decay is the chief reason for dental-related hospital emergency department visits. 8 In 2012 such visits cost the US health care system $1.6 billion. 9 Dentists hire and supervise dental therapists to expand routine care to more patients, grow their practices, offer evening and weekend hours, and expand care locations to underserved at-risk populations in community settings such as Title 1 schools and nursing homes. The scope of practice of a dental therapist is about one quarter that of a general dentist. 10 In the United States they currently practice in Minnesota and serve Native American tribes across Alaska and in parts of Washington and Oregon. They have been authorized in Vermont and Maine, and in the case of Washington, to serve Native Americans only. About a dozen state houses around the country are actively considering them.
We have chronicled the growth of dental therapy in the United States, how it is being used to expand care access, and its potential to diversify the oral health workforce and provide an economically sustainable source of employment for people of color interested in the health professions.
EVOLUTION OF DENTAL THERAPY
The dental therapy model began nearly 100 years ago in New Zealand as a public health intervention using government-employed therapists working in public schools to treat high rates of dental decay among children. Dental therapists now practice in 54 countries. Today dental therapists in several nations-Great Britain, New Zealand, Australia, Canada, the Netherlands, and the United States-treat people of all ages and work in public clinics as well as private practices. 11 Dental therapists were first employed in the United States in 2004 as a way to combat tremendous oral health disease rates among Alaska Natives, who have 2 to 4 times the rates of untreated caries as do other US persons, depending on their age. 12 Dental health aide therapists (DHATs) have been deployed to be an ongoing presence in rural Alaska Native villages that previously would be visited just a few times a year by a dentist. They deliver care while a supervising dentist is in a more centrally located office providing clinical guidance. As of October 2016, 35 DHATs practice in Alaska, and they have provided care to more than 40 000 Alaska Natives in more than 80 communities. DHATs are authorized by the Indian Health Service Act as a part of Alaska's Community Health Aide Program, an initiative that trains Alaska Natives in a variety of health auxiliary occupations.
In 2009, Minnesota became the first state to pass a dental practice act that authorizes dental therapists. The law was passed in response to dental shortages in most of the state's countiesmany of them rural. As of January 2017, 64 dental therapists work in public clinics and private practices to treat more of the states' underserved people.
Private practices are using dental therapists to serve more patients on Medicaid. Nationally, as the average Medicaid reimbursement for dental care is about 49% of that of commercial fees, 13 it is not surprising that dentists report low payment as a chief reason for not serving patients on Medicaid or other public insurance.
14 Dental therapists command lower salaries than do dentists (1 Minnesota public clinic reports a salary differential of $30 per hour), 15 and for practices that employ them, dental therapists lower the cost of delivering care to patients. This makes accepting Medicaid's discounted payment rates more feasible for a dental practice.
In the public sector, Minnesota public clinics and federally qualified health centers are using dental therapists as a costeffective way to increase capacity to serve more patients on Medicaid and offer free or low-cost care to more low-income uninsured patients. There has also been substantial interest in the model among Native American tribes. In early 2016 the Washington State Swinomish tribe brought an Alaska-trained DHAT to work at its clinic. Tribal leaders took this action although the Indian Health Care Improvement Act, which Congress amended in 2010, forbids DHATs from operating in Indian Country outside Alaska unless permitted by state law. 16 In 2017, the Washington legislature authorized dental therapists to serve Native Americans and be reimbursed by Medicaid. In Oregon, 2 tribal groups-the Coquille Indian Tribe and the Confederated Tribes of Coos, Lower Umpqua, and Siuslaw Indians-launched dental therapy programs under state pilot authority. And in June 2016 the Indian Health Service invited comments on a draft policy statement that would allow dental therapists to practice in Indian Health Service facilities across the nation. 17 
GROWING STATE AND TRIBAL INTEREST

EMERGING RESEARCH ON THE BUSINESS CASE
Research on the effectiveness of dental therapists that is often cited includes a synthesis of 1100 studies of dental therapists globally and a 2010 evaluation of the Alaskan DHAT program. 18 Both studies found that dental therapists provide safe and effective care at a level of quality comparable to that of dentists. In 2013, the American Dental Association published a review of studies that found that dental teams employing dental therapists reduce untreated caries rates more than do dentist-only teams. 19 In Minnesota, the first evaluation of dental therapists jointly conducted by the state health department and the board of dentistry was released in 2014. Among its findings was that therapists were practicing safely, allowing clinics to expand capacity to treat more underserved patients and reducing wait and travel times for care, with reports of high patient satisfaction. 20 Numerous studies have also tracked the economic impact on practices-both public and private-that employ dental therapists. The Minnesota state evaluation found that two thirds of clinics employing dental therapists reported considerable personnel cost savings. One clinic saved $62 000 annually, and others estimated annual savings to be $35 000 to $50 000 per dental therapist over hiring a dentist. 21 A 2012 economic assessment of DHATs practicing in Alaska found that, after accounting for the costs of their employment (including a dental assistant's salary), dental therapists brought in an average of $127 000 in net collected revenues for their practices. 22 The Pew Charitable Trusts in 2014 released 2 case studies of a rural private practice and an urban community health center that employed dental therapists. One private practice accrued an additional $24 000 in profits after the dental therapist's first year (after accounting for the therapist employment costs), while also increasing by more than 200 the number of Medicaid patients served. 23 This is notable because Minnesota has 1 of the lowest Medicaid reimbursement rates in the nation. 24 The increased revenue was accomplished in part by allowing the dentist to delegate routine restorative care to a lower-cost provider, which freed his time to perform more complex and costly procedures.
First-year findings from a Minnesota community health center employing a dental therapist demonstrated that the Medicaid revenue the dental therapist generated exceeded the cost of her employment by more than $30 000. This estimate did not account for additional income from nearly 600 visits she conducted that were not billed to Medicaid. 25 
CULTURAL DIVERSITY IN THE DENTAL WORKFORCE
Because people of color have the highest burden of dental disease in this country, it is concerning that there is little racial/ ethnic diversity in the oral health professions. In 2015, Blacks constituted 13% of the country but only 3% of dentists. Hispanics that year constituted 18% of the population but just 9% of dentists. 26 In 2015, the 863 Black, Hispanic or Latino, and Native Americans enrolled in dental school constituted less than 2% of the estimated nearly 54 000 minority dentists needed to achieve parity in the delivery system. 27 Ratios are out of balance for dental hygienists as well. In 2015, the proportion of Black and Hispanic dental hygienists was 4% and 5%, respectively. 28 These ratios do not bode well for a nation where by 2044, the US Census Bureau projects, more than half of all persons living in the United States will belong to a minority group ( Figure B , available as a supplement to the online version of this article at http://www.ajph.org). 29 Research finds that racial/ethnic diversity among health professionals is linked to improved access to care, greater patient choice and satisfaction, and better patient-provider communication for racial/ethnic minority patients. 30 In view of this research and the severe underrepresentation of minorities in the oral health workforce, some experts hold that workforce diversity is an "essential component" of systematic efforts to reduce oral health disparities by race. 31 Advocates for dental therapy see an opportunity for people of color to take advantage of a new field of employment-in addition to, not as a replacement for, dentistry. Dental therapy has been found to be an economically sustainable profession. Starting salaries for dental therapists in Alaska in 2013 were about $70 000 per year after a 2-year full-time post-high school program and an additional 4-month preceptorship. 32 In Minnesota, data from 3 practices in 2014 show that dental therapist hourly wages ranged approximately from $35 to $45. 33 The length and cost of educational requirements cannot be ignored in discussions about creating a racially/ethnically diverse dental therapy workforce. Educational requirements have been a point of contention in state legislative debates to date. Currently, requirements range from a 2-year full-time requirement, as the DHAT model calls for, to masters-level training, as required for the Minnesota advanced dental therapist. Interestingly, while their scopes of practice are essentially the same, DHAT students in Alaska earn an associate's degree, while the Minnesota statute requires that dental therapists have at least a bachelor's degree. 34 Higher costs associated with longer educational requirements will create entry barriers for people with modest resourcesbarriers that will disproportionately affect people of color. Dental therapists carrying a higher educational debt load may also be dissuaded from practicing in communities of color, where there are higher concentrations of Medicaid and uninsured patients. Studies find that minority dentists leave school with more debt than do their nonminority peers. Moreover, a recent survey found, unsurprisingly, that although more than half of minority dentists reported that serving patients of their own racial/ethnic group contributed to their job satisfaction, earning potential was their top priority in determining where they practiced.
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FUTURE DYNAMICS
With numbers of dental therapists approaching 100 and increased state and tribal interest, the dental therapy profession in the United States appears to be gaining momentum. Recent events and trends in the health care marketplace may accelerate state adoption of this model and increase market demand for dental therapists, respectively.
State legislative debates on dental therapy have been contentious, with state-and national-level dental societies voicing strong opposition. Among their chief arguments are that dental therapists are ill prepared to provide fillings and extractions and that dentists with empty chair time can address the care access need with proper outreach strategies (although this latter argument does not account for low dentist participation in Medicaid or the existence of dental shortage areas). 36 The
Commission on Dental Accreditation's 2015 implementation of guidelines for dental therapy training programs may help to change the tenor of these legislative debates and offer assurance to policymakers of the safety of dental therapy. The Commission on Dental Accreditation is the sole agency authorized by the US Department of Education to accredit dental education training programs in the United States.
The standards the commission has set provide new and established dental therapy programs with guidelines to ensure quality and consistency and to protect public safety.
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In addition, Medicaid and large health systems are increasingly moving to accountable care systems that adopt benchmarks for utilization and outcomes and offer financial rewards (and penalties) on the basis of provider or system performance in meeting them. Dentistry is slowly being integrated into these systems, as evidenced by Oregon's Medicaid program, and held to accountability standards; for example, California now requires health plans on its exchange to have accountability standards. Lower-cost providers who can expand access to quality care may become more attractive. 38 Furthermore, although the 115th Congress is considering repealing parts of the Affordable Care Act, with health care expenditures approaching 18% of gross domestic product, public and private payers of dental care will likely face continuing pressure to adopt efficiencies to lower health care costs. Because dental therapists command a substantially lower salary than do dentists, employing them is a cost-effective way to keep patients healthy and out of hospital emergency departments.
CONCLUSIONS
Disparities in oral health disease rates and access to care persist despite growing national attention. A shortage of providers in thousands of US communities and for those who are publicly insured is well documented. Growing evidence shows that private and public practices can employ dental therapists to treat traditionally underserved populations-those on Medicaid, the uninsured, and those living in dentist shortage areas.
The employment of dental therapists also holds promise for creating a more culturally diverse oral health workforce and creating sustainable jobs for people of color who may not have considered a career in the oral health field. State and federal policymakers should consider how dental therapists can be used to improve public health in a market that is increasingly being held to cost, quality, and accessibility standards.
